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(54) DICYCUC COMPOUND AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently and simply 
obtain various multi-substituted biaryl compounds 
including compounds having large steric hindrances 
around the biaryl axes. 

SOLUTION: A method for producing the biaryl compound 
represented by formula (1) (R1 to R4 are each identically 
or differently H, a hydrocarbon group, or the like; the ring 
A is an aromatic ring which may have one or more 

substituents) comprises reacting a cyclobutenone ^ ^' 

derivative represented by formula (2) with a ring W'^^ ''^^■^^^t^ 

represented by formula (3) (M is a monovalent or 
divalent metal, or the like) and then thermally refluxing 
the obtained reaction mixture. 
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;Jx::.;l.S (-SO,Y\ S:*. Y*»g!ftS«:WL/-CC* 
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«>J:c^T ^ ym ; g^a^r^uri^r 4>J:t.^i/i;;i/S ; 
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I »-c J: l> C . ~ C , . T y - : SBIfeS* W u 
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^. ] 

[0 00 6] S/c. :$:f6BB©|g2^fi|-C«. TSa^ 
(2) -C^Stxi'i^^o-:fT^>m^Wt> 
[fb 1 0 1 

jrr (2) 



I) 1^132 00 3-2 6 149 1 

6 

10 *>J;C>T;m^JUX;l/*::^Jl'a (-SO,Y\ S*. Y^ 
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T^y. t>^^)i^T^y. j^^jiT^y. ^^)Vy 

[00221 *ej*ffl#tc*ji>-c. rsjfea^r^L/riit: 

[0 02 3] *^B^tc43C>-C, R*sa^R"». m^dc^ 
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sftHis^. m^m-, ^:<m^. y;uvx.^Aji^ 

*/c»^-N (B) — C7F3n^.» (S:4>, BW*^M 
B», *^M^-*/c»C.~C,.^{b*^S-C4>SCi 10 

Jl/a+ixS <0>|ji«. yh^'*^. ^T-ad^* 
lUR, a-?^) XW->yjl'S%i'0!^S 

m=f- : C,~C2oTJi'+JUS : C.~C,,r 'J-JUS: c 

T. **M^: C,~C„rji'+;i/»X«C.~C,„T'; 

;k t/atr;!/, ^y^'atr^k n-:?'5=-Jl'. sec-^ 
^-Jb. t e r t 'v+j^juxtJ^ x 

x;l/-c*>SCi*iMK*f3;L.C». R'«. C,~C,.ril' 

;K 7'nf;k -^y-^'atOk n-yg^-^w^ sec-:/ 

tert-:/^;l'. yxx;K h ') ^ JV 40 

xwh yx^ji/e^y^u-ciicij&JHicjfi L.(,». r* 
[0025] ±iB^ ( 1 ) Ajsi«. ajfta*wi;-c 

[0 026] *B«i!fflSCC*jt>-C. r5?l=SSJ i». 
iL.-ctt. 75>. g^:tyx>, fa-;i/, f7>. ^ so 
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5 1. 3. 5- h >JTJ»^?:WSCi*s-C# 
^#]gu^^t*^j fcryx-;K f-yyx- . 

[0027] AS|-C^3n-2) r^Sigj K(i. gJfeS*S 
C,~C,,^{fc*^a X9^JU. :/a 

xh+i^. . C. 

a. /^ay>M^=^ («»l?t«. ^ 3-^ 

m) xiii^v)y'mf3:t'^mi'f^ci:i)iT^?>. com 

■C^J;<. J(f*L<»H@~4ffljSA5nTt>-CtJ: 

i*. s»sa*J2fli«±"c*s«^. sa»a»isi--c 

[00281 ^SftB^KAsti-C. AiS«:^t?g|J^«ji 
[<tl 6] 
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[S*. R'. R'. R'. R'*JJ:t;R'». ±^(OMm 

4wr6. ] -cabsciAijtfaiuti, r'. r*, r\ 

*«M^ : agl^*WL-C(,>-C*><l;t,>C,~C 
,,i^<b*3R» : g«IS%Wt'-ct»-c«>J:i»c,~c,,T 

; g»»^WL/-cc>t:fecti>T 5 : a 

^L-ci>rt)J:t,^C,-C,oTJU=^^-'US%ji^-r. ) :g 
g5»^Wl/-cciXt>J;t<iT'j-;i'?:<-» <-SY'. 
t>. Y'«a»S*Wurt,»r^J:(,»c,-c..T'j-ju 

;j^xj|/S (-SO,Y\ Y'itsmmi^uxi.^ 
x^j:t,^Cr--c,oT)i'^)i'mi:fri-r. ) :ajftS4w 

L-C(,^T*>J;i,iT';-Jl'XJl';^--»l'» (-SO.Y', ^ 
Y*«g«IS?rWb-Ct,»rfcctt,>C.~C.,T 'J-JU 
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R\ R'RO'R'. afeO'iC. R»SO'R'». ^ti^^n. 

SSHM^. ^MT-. ;^xji^. y^u-^-*;/ 
Ajs^-^/c^^-N (B) — rs^^n^s (^ff, B» 
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L<B1 5 ^JUTftO. H«CSf*L<»l. 5* 

;U~3-tJU-C**„ 

[004 2] :^^m<Df^2mmiCiH,^X. 2 IS^{b^^ 

«. AMfi!j{c«. ±123: (3) 'Qmstii>m<D^mic. 

±£S; (2) -Cm3n4i'i'a:?'7^^>S|«tt. -if^tc 
±S£^ ( 1 ) ■C^Sn-5 2ai3C{b^«:^(SrS. IS 

naMsn/cis (3) a; fflt>-c4>Mc», 

[0043] *«W©II2 S^KfcO-C. fi5eiS(*#aiJ 
«imcSe-,T4'Hlt^ (4) . 4jpa«: (5) (OT. 

coxfi?: rsix^j it>c»5. > . Mtcsenfcs 
i&ig^^jjni^iifiSi-r^citciOtfra^ (6) ^s-c 
30 si$afeeS!^r*^2i83Cfb^ ( i> 7>j^6n2» (fei 

T. C©IS* r|p2XSj ifet*^. > 
Ut2 1 ] 



5^ 

(2) 



(4) 



<1) 



[^*, R\ R\ R\ R\ MSC;fAS«. ±iB©,m 
T« ] 

[0 04 4] ^c*5. ±g2SiSffi*«»(Sittcca3fr. 

fZU. L < 1 0 0 'C- 1 5 0 •CCDSSKffi'Ctf 



J|$tC$f ^ L/ < « - 8 0 "C-- 8 0 "COSeffiH. Jg 
tCjf S U < tt- 8 0 -0-4 0-C(DfiffiffiHr?f*:>n'5>o 
[0 04 6 ] ^:^?gcDm2Sg«CDm 1 XfiiC^jC^T. 

±iBs; (3) -c^^^ti^m^mmr^ct 

50 ^^c/>py><t^fb7k^ ; o->^^pp^>-if><3[)J:^ 



(10) 



17 



l^iilfe^. ^ l> < 8 0 'C- 3 0 0 'CCDSSKHr tf 
t)^. mctffi U < 1 0 0 'C-- 2 5 0 'CCDSateH. 
MCCjffS L< « 1 2 0 'C- 2 0 0 •COfflSeH'Ctf teti 

^/c. ][jp^sggB$ra«. L < 1 mm-- 1 5 o 
omtsou&wm. Mtcw*L'<»2B#ia-5 0D$ia© 

[0 04 8] **qB(D^2Sgfi|C[>®2XgtC*JC^T. ^ 

^U>. fc:Vt^>> 2, 6--.»l'^>^>. o-i^^PP-^ 
>-l2>. 5;^y^Jl/J^;t/d^+^'F (DMSO) , l--^^ 

[0049] 

[Htfe^ij] &rf. ^mM^m^mffcmr5i.^xmm^^o 

[0050]7=-h^tFn:7^> (THF) (Hi*) . 

mm) . mm) . t-BuLi 

(1. 64M'^>^>S!R) . 

mMit^Wi^^ii^^hmAL?ci>(D^mi.^fc. 2. 4, 
6~F»;^ h+>'>^p^--<>-fe'>ti5:^*ao:&ffiK:j:D^ 

2» 4-Sxy h^^*^:?^n^-<>Hz>, 4-j>fF^ 30 

F ^bil'JS^g (400/lOOMHz) -CS'J^L//Co V 
y;J!7yjl/^BS5fSB^Ci-7'F^^^::^ Merck silica 

qel 60PF254CArt 7747)*ffll>/Co ^/c. f5^5i-KiR(IR) 
<D9J^tC:jJ. ^^•- + >JlJ^•7-*t/1-^^•>1600$>3feFT/IR 

200 h mm^m^m^^fc. 40 

[0 05 1 ] ##09 1 
[{b2 2] 

a. .0 



H 



2003-26149 1 
18 

T^l/=f>»HmT. 1 L 3>PSCc3ifStCT. Zn-Qj (3 
9.2 q, 0.60 mo1)i'7:«:^Jl/r'fe^U>(20.4 q, 0.20 
nol)cr>>>i^jUx— 'r^;l/jgJK(400 mL)tC, MiS'C hV^ 
nar-fe^iV^Ol^ FC44.6 mL. 0.40 fnol)<Di^-^ 

i>X^>?g®(125 mL)^2B#K3&H:fT85)-o < ?)iiSTl/ 

/Co 30B$ra«^b/c^. SJJr*ig^^^**fe^>f F^iSL. 

•^+1f>(200 mL)"Ci5fc}tL//Co 6**0.5 M 

S^L. f#6n/c^^S?:^'V:^y;l'^t2vF^^:^^- 
(^=^^>yfi^KX^Jl/ = 8/2) %fflC>TffKL. >^i^ 

nnsy^n:/7"y>(37.o q, 87%}^^tCo t^^aav 

t^C3:/7^y>(10.1 q, 52.4 mmol) (D^>^>f§W, (60 
mL) JC^ia^rx^U>yi;n-Jl/ C4.4 mt, 79iiino 
l)<t>'^*'^ F^'l'XV^^^l/rh^SS (4.98q, 26.2 mnoD^ttl 

fg, o-ctcrfia«!g^K7K«:^Fy':^A*ggfR*fip^t:s 
jv^u^hi^'y-y ^ - (^+lf>/e<b^^u>/^:i^^ 

=90/5/5) ^ffll^rffiSJU. T-fe^'->>U (1 
1.6 q, S6%)^nfCo T^Urf>#H^T. 200 mL37PS 

jCD^^Stcr. 2-:/a^:7"a'^>(799 mq. e.ei ninoi)(?)E 

t,0j§?g(15 mL)^C-78'*acTt-BuLi(1.54 M 

m, 7.15 mL. 11.7 imol)«:m. mraJI^l//c„ C 

©Stt'T?. r-fed'-^l'Cl.W q. 4.40ninol)<DEtiO^SE(l 

<DTHF-Hi0 (5.0 mL-0.5 mL)^*CCO'CiCTTFA (10.0 

g^^x^;U = 95/5) =S:ffltr^T*S$5tL/, «ISjb^!gJa.07 
q. 9250«:f#/c. 

[0052] TiatC##0tJ 1 ©SJSX=^^- Ai&S^Ta 
[{b2 3] 




(11) 
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-H 4 CIsCCOQ 



Zn-Cu 



TsOH 




B^O, DME, r.L J™ benzene^ refl ux 

87% 80% 



Eta -78 -C 




tfb2 4] 

[0 05 3] ##«ai2 
[ib2 5] 

Cf 




[0 0 5 4] #^093 



CO 0 5 5] ##fia|4 
[ib2 7] 



H 



[0 0 5 6] mm 1 

[^b2 8] 




TFA,H20 



10 



20 



30 



40 



THF. 
92% 

(2 8tBp8) 

rJl/rf>:^H^T. 5 0mL2^;/PSlt^«StCT, 2. 
4. 6~ h U-^ h + i^:^P't-<>*f^> (4 7, 4mg. 
0. 1 9 2mmo 1 ) (DTHFjSffi (2mL) 8 
'Crt-BuLi (1. 6 4M-^>ar>^}R. 0. 22 
mL. 0. 3 5mmo 1 ) 10SKSJ$b/c. C 

<DSg^. #^01) 1 rf#6n/db^ (30. 9 m g . 

0. 1 4 1 mmo 1 ) (DTHFiSg^S (2. OmD^JH] 
5iJ>W»^0/c^. -^>:/-Y>H/^c3y K (2 9. 8 

mg. 0. 2 1 2mmo 1 ) OTHF^ (0. 5m 
L) ?rJjn;l/Co Sl£^fiS«r mraM:tT^S*-C±tf . 

et^x^^u (1 0mLx3) ramu, 

S*Lr. *ra^^!KJ*»/c. T>>l/=3'>Si!aT, 3 0 

mL 1 ^^PStB^Stcr. wa^^^o+->u>-b-y 

i^>?S?£(2. 5mL-0, 2mL) €:2 6BSra«n§»jl 
iSL/Cp SX&affi*MS^L/c». 2M HCL (2 0 
mL) *»n;^. B*Kx^;U (1 0mLx3) rffiW. S 

wmm^'ci'^v^'yv ('^4^i^>/ft»x^;i/= 7 
/3) -effiisu. m.mt^^ (4o. 2mg. ^atiR^ 

7 7% 1 ^SrS^H) ) ^f#/c„ 

[0 0 5 7 1 IMi« (OXL .^)2.36 (s, 3H), 3.74 
(s, 6H>, 3.86 (S, 3H), 6.23 (S, 2H), 7.04 (d, IH, 
J =2.2 Hz), 7.11 (d, IH, J = 2.2 Hz), 7.32-7.51 
Cm. 5H); 

IMi« (CDGj ,^)20.9. 55.3, 56.0, 90.8, 110.8, 1 
27.1, 127.8, 130.0. 130.4, 131.0, 132.4.134.3, 13 
5.5, 140.3, 140.6, 158.5, 161.1; 

IR Cneat)2937, 2838, 1609, 1587, 1505, 1456, 1408, 
1337, 1225. 1205, 1160. 1144.1128, 1058. 1036, 95 

1, 866, 811, 768 cm"* ; 

7C^^^ itfitfli Q,H,,03C1: C, 71.64; H, 5.74. % 
aijffi: C, 71.54; H, 6.03o 

[0058 ] yimwsm 1 ©JSfE;;^*- a^&ts^, 

[{b2 9] 




(12) 
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[0059]* 
[fb3 0] 



OMs 




(2. 5mL-0. 2mL) ^2 6B$ra}niJSiiiSS^'S« 

t5t)tc. cpra^^JBja)^f>'5^u>-i^ys^>^-^ (2. 
5inL-o. 2mL) ^izmmim^mi^fco mitiR 

[0 0 6 0 ] IM\« (CDa3 ,5)2.00 (s, 3H), 2.32 
(s. 3H). 3.72 (s. 3H). 3.78 (s, 3H), 6.69 (d. IH. 
J =2.9 Hz), 6.90 (dd, IH, J, = 2.9. = 8.9 Hz), 
6.94 (d, IH, 3 = 8.9 Hz), 7.15 (s. IH). 7.32-7.48 

(m, 5H); 

mi (CDCI3 ,5)17.4, 20.2, 55.7, 56.4, 112.4, 1 
13.6. 116.6. 127.1. 127.8, 129.6, 129.7.129.9, 13 
1.7, 134.9, 136.4, 137.7, 137.8. 140.3, 151.0, 15 
3.6; 

IR (neat)2940. 2832. 1604. 1580. 1497. 1463. 1421, 
1381, 1273, 1222, 1174, 1048,1027 . 936 , 880 , 810, 
768 on'^o 

[0 06 1] mmms 
lits 1 ] 



^m^m<0^iy\^y-^*Vi^>m^ i2. 5mL- 
0. 2mL) ^2 6BSPalJjD«iiSSS-r«>f^t>DJC. ^fS^ 
10 fi£®IO^i^^U>-t:Vi»«§?S (2. 5mL-0, 2 

mL) ^AbmrsmmmLUco mm^m7 4% 

m2^mm) » 

[0 0 6 2 ] *H M\« (T*fe h>-d.. 5)1.86 (S. 3H), 
2.39 Cs, 3H>, 7.29-7.63 (m, IIH), 7.96- 8.00 (m, 

2H)o 

[0063] mmm4 

[{b3 2] 




20 



30 



40 




mmmi tmm<o^m^n^tc. tctcL. 2. 4. a- 

tfc. *ra^^!g5CD+^'U>-fUe^>^^ (2. 5m 
L-0. 2mL) 4 2 6Bfraflnf^afiK'r€>K*3D&C. 4^ 
ra*^'^<3r)y->^U>-fcryS»?S« (2. SmL- 

0. 2mL) * 1 ommmim^Lfc, mmm^Bs% 
{0^m2^mm) o 

[0 0 6 4 ] 'H INftR (ax:i3 ,5)2.01 (s. 3H). 2.31 
(S, 3H), 3.86 (S, 3H), 6.98 (d, 2H, 3 = 8.8 Hz) , 
7.13(d, 2H. 3 = 8.8 Hz), 7.14 (s, IH). 7.32-7.46 
Cm. 5H); 

"C hWR (CCXria ,5)17.9 . 20.3 . 55.2, 113.7, 127.2, 
127.9, 129.6. 129.7, 130.5, 131.4. 132.6, 135.1, 1 
36.4, 138.0, 140.3, 140.9, 158.6; 
IR Cneat)3058, 2973, 2864, 1610, 1575, 1514, 1456, 
1381, 1287. 1245, 1175. 1138,1115, 1074, 1037, 99 
6, 926, 881. 835. 788 cmT* ; 

Ttm^^ it^fii C„H,,0C1: C, 78.13; H, 5.93. m&l 
fii: C, 77.83; H, 6.04o 

[0 065] 'rME(iCmWm4(OS,i^^7.^-J>.^fn^. 
[{b3 3] 



